Objectives: The present study was performed to determine the effect of 5 weeks of acupuncture treatment in a group setting on pain and symptoms of peripheral neuropathy in human immunodeficiency virus (HIV)-infected individuals.
INTRODUCTION P
eripheral neuropathy can result from the direct infection of neurons with human immunodeficiency virus (HIV), opportunistic infection of neurons because of generalized immunosuppression, and from highly active antiretroviral therapy (HAART) (Hurst, 1999; Moyle and Sadler, 1998) . Furthermore, the increased life expectancy of HIV-infected individuals through HAART increases the prevalence of peripheral neuropathies (Sacktor, 2002) . These sensory neuropathies are characterized by pain, numbness, tingling, and reduced functional capacity in the extremities. The most common is a distal sensory polyneuropathy presenting with painful, burning dysesthesia (Bouhassira et al., 1999) .
Several studies have demonstrated the efficacy of acupuncture for treating chronic pain (Birch et al., 1996; Patel et al., Richardson and Vincent, Ter Riet et al., 1990) . Those studies indicated that acupuncture is effective in re-ducing pain, with some studies showing a degree of pain relief in greater than 70% of individuals. It remains to be determined if the effect of acupuncture is mediated by physiologic or psychologic mechanisms, or a combination of the two.
While only a few studies have examined the effect of acupuncture on HIV-associated pain, the results are inconsistent (Greene et al., 1999; Patel et al., 1989; Shlay et al., 1998) . However, the different findings might well result from varying methods among the studies. These differences, such as using either a standardized treatment or needling directed toward specific symptoms, would likely have a dramatic impact on the reported efficacy of acupuncture.
While a number of studies have examined the effect of acupuncture on pain, there is virtually no information on the therapeutic effect of acupuncture on symptoms of painless neuropathy. This general type of neuropathy, that is often reported by HIV-infected individuals, presents as "pins and needles" sensations or numbness in the limbs (Bouhassira et al., 1999) .
The purpose of the present study was to determine the change in HIV-associated painful and nonpainful peripheral neuropathy during 5 weeks of acupuncture treatment. The intervention consisted of 10 treatments, two per week, with needling adjusted to specific symptoms reported by the subject. Painful and nonpainful symptoms of peripheral neuropathy were determined using subject rating scales before and after the 5-week treatment period.
MATERIALS AND METHODS
This study used a pretest/post-test pre-experimental design to examine whether acupuncture delivered in a group setting could improve subjective pain and symptoms of peripheral neuropathy in individuals with HIV/acquired immune deficiency syndrome (AIDS). A sample of 23 persons was recruited from an AIDS support organization and a private medical practice in Columbia, SC. Participants were HIV-seropositive and between the ages of 21 to 50 years. The participants were able to read and write English at a sixth grade level or above. Prospective participants were eligible to participate if they had not started, stopped, or changed doses of sedatives or analgesics within the last 30 days.
Instruments
Demographic data form. An 18-item demographic data form (DDF) was used to describe the sample. Specific questions addressed personal characteristics such as age, race, gender, education, relationship status, bed partners, income, route of infection, and medications. In addition, they were asked how often they suffered from sleep disturbances.
Pain rating scale. Pain intensity was measured using the Pain Rating Scale, a visual analogue scale with anchors ranging from 0 (no pain) to 10 (worst pain I have ever had). Participants were asked to rate their least pain in the last 24 hours, their worst pain in the last 24 hours, and their current pain. Regardless of the particular scale used, subjective ratings of pain intensity are considered valid (McGuire, 1992) . Test-retest reliability (r ϭ 0.95, p Ͻ 0.001) has been demonstrated for visual analogues scales that measure pain intensity (Revill et al., 1976) . Visual analogue scales may be more reliable in measuring changes in an individual's experience of pain than in comparing pain experience across groups, making them popular in studies of treatment outcomes (McGuire, 1992) . Littman et al. (1985) found a high degree of correlation (r ϭ 0.89 to 0.93) between a visual analogue scale, verbal descriptor scale, and a verbal pain relief scale. Reliability of visual analogue scales may be better to measure chronic pain, in better educated individuals who do not have impaired motor coordination (McGuire, 1992) . Composites of 0 to 10 ratings, like the one described, maximizes reliability in clinical settings where detecting changes of pain intensity in individuals is needed (Jensen et al., 1999) .
Subjective Peripheral Neuropathy Screen. Symptoms of peripheral neuropathy were measured using the Subjective Peripheral Neuropathy Screen (SPNS) (McArthur, 1998) . This instrument is a brief self-report tool that was designed as a screening instrument for painful or nonpainful sensory neuropathy in HIV-infected subjects. The SPNS has been shown to be internally consistent (Cronbach ␣ ϭ 0.86). The test can discriminate for symptoms of paraesthesias, numbness, and lower extremity pain (p Ͻ 0.05). Further, it has been demonstrated that the SPNS assess differences in symptom severity (p Ͻ 0.05). Significant correlations were demonstrated for SPNS results and a neurologic examination, vibratory quantitative sensory testing, and severity measures. Sensitivity and specificity analysis indicates that numbness of the lower extremities is the symptom reported by the SPNS that most correctly classifies painful sensory neuropathy.
Procedure
The researchers conducted an information session at the AIDS support organization to describe acupuncture and the nature of the study. An announcement regarding the information session was mailed to all the clients of the AIDS support organization in their monthly newsletter. Forty-five (45) persons attended that information session. Individuals who were interested in participating in the study were asked to contact one of the researchers. At a subsequent meeting, potential participants were fully informed of the nature of the study and were asked to sign and return an informed consent sheet. Twenty-three (23) individuals were included in the study. The participants completed the pain and peripheral neuropathy scales on 3 consecutive days before and after completion of the acupuncture treatment.
Intervention. The participants received acupuncture 2 evenings per week for 5 weeks, a total of 10 sessions. One of the researchers, a certified acupuncturist, performed acupuncture in a group session in a large room. Participants were seated in comfortable chairs in an ambient environment. Each participant had access to pillows to attain a comfortable position. Soft background music was played to facilitate relaxation. Needle insertion sites were prepared with alcohol before each treatment. Each patient received individualized acupuncture treatments that focused on specific needs and symptoms that the individual was experiencing. The rationale for this intervention was to test acupuncture as it is typically performed in practice. Point selection was based on the general principles of acupuncture and Traditional Chinese Medicine (East Asian Medical Studies Society, 1985) . The treatment was modified over the course of the study to accommodate the individual's changing pattern of pain, sleep, or other health issues. Sterile, disposable acupuncture needles were used and guidelines of the Clean Needle Technique Manual for Acupuncturists (Brazil et al., 1977) were followed. The treatment utilized only main or common points located below the elbows and knees, and on the head, neck, and ears (Table 2) . When treating body points, tenderness, twitching, tension, temperature, referred pain or other sensations determined if a point was used. Points that did not elicit one of these responses were not used. Distal points were chosen whenever possible that would have additional benefits for specific pain or discomfort. Each treatment consisted of 10 or 15 needles that were left in situ for 30 to 45 minutes. Needles were manually manipulated briefly immediately after insertion. During the treatment, patients were encouraged to relax and to breathe deeply. The lighting of the room was dimmed slightly. Needles were removed, counted, and discarded in an appropriate container using universal precautions.
Data analysis
A graduate research assistant entered all data into a SAS 8.0 database (SAS Institute, Cary, NC). Data were verified by one of the researchers prior to any data analysis. Frequencies and percentages were calculated for the demographic variables. Means and standard deviations were calculated for the pretest and post-test for each of the three pain rating visual analogue scales, the total pain score, the individual items on the SPNS, and the total SPNS score. Paired t tests were used to compare the mean pretest and posttest scores. To control multiple comparisons, the level of statistical significance was at p Ͻ 0.01.
RESULTS

Sample
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Depression at the upper border of the pisiform bone of the wrist joint, right radial side of flexor carpi ulnaris. Medial aspect of the lower leg, 3 cun a above the prominence of the medial malleolus in a depression close to the medial crest of the tibia Depression between the medial malleolus and the Achilles' tendon at the level of prominence of the medial malleolus Ventral aspect of the forearm, between the tendons of palmaris longus and flexor carpi radialis, 2 cun above the crease of the wrist Triangular fossa, superior and medial to the intersection of the superior and inferior crura of the antehelix Depression at the center of the cavum of conchae Lies 1 / 4 inch above and just below the center of the cavum of conchae Intersection of the upper border of the inferior crus of the antehelix and the medial border of the helix At the wrist joint, in depression between the radial artery and tendon of abductor pollicis longus, level with the upper border of the pisiform bone Dorsal surface of the hand, between the first and second metacarpal bones, at midpoint of the second metacarpal bone and close to its radial border of the second metacarpal near the radial border At the elbow, midway between the tendon of biceps brachii and the lateral epicondyle of the humerus, at the lateral side of the transverse cubital crease Between the radius and extensor digitorum communis tendons, close to the radial border Lies three cun below the lateral depression of the patella and approximately one cun lateral to the tibia Midpoint of the transverse crease on the anterior ankle, between the tendons of extensor hallucis longus and extensor digitorum longus at the level of the prominence of the lateral malleolus Dorsal surface of the foot, between the toes 1 / 2 cun proximal to the margin of the web pletion because driving distance to the treatment site. The final sample consisted of 21 HIV-positive individuals who ranged in age from 29 to 50 (mean ϭ 41.7, standard deviation [SD] ϭ 6.6). Most (n ϭ 11, 52%) of the participants lived alone, and most (n ϭ 17, 81%) of them usually slept alone. The demographic characteristics of this sample are further described in Table 1 .
Pain Rating Scale
All scores related to pain showed significant reductions following acupuncture. As illustrated in Figure 1 , the mean total pain score (the sum of the three questions related to pain) after the acupuncture treatment showed a significant reduction when compared to the pretreatment mean score. Pretreatment testing indicated that 18 subjects reported a total pain level above 20 with only 4 indicating total pain levels below 20. After acupuncture, only 4 subjects indicated a score above 20. Each of the individual pain questions also showed significant decreases when pre-and post-treatment scores were compared (Table 3 ). The changes in these scores ranged from the smallest decrease of 39% in "most pain during the last 24 hours" to the largest decrease of 50% in "least pain during the last 24 hours."
Peripheral Neuropathy Scale
All scores related to subjective peripheral neuropathy showed significant reductions following acupuncture. Figure 2 illustrates the individual and mean data points for total subjective peripheral neuropathy scores before and after the acupuncture treatment. Before acupuncture, 16 of the 21 subjects reported a score of greater than 25 (mean and standard error [SE] of 31.1 Ϯ 2.9). After acupuncture, only 5 subjects reported a score greater than 25 (mean and SE of 15.7 Ϯ 2.8). The responses for each of the individual questions related to peripheral neuropathy symptoms showed a reduction following acupuncture of at least 43% (pain, aching, burning in feet and legs) with the greatest reduction of 56% for questions related to "pain, aching, and burning in hands and arms" and "numbness in hands" (Table 4) .
DISCUSSION
The present study was performed to determine the effect of 5 weeks of individualized acupuncture treatment, delivered in a group setting, on pain and symptoms of peripheral neuropathy associated with HIV infection. Significant findings indicate that acupuncture significantly reduced present pain, most and least pain in the past 24 hours, and total summary pain. In addition, the acupuncture regimen reduced pain/aching/burning and pins/needles/numbness in the upper and lower limbs. The total subjective peripheral neuropathy summary score was also reduced significantly by the treatment.
The incidence of neurologic disease and central nervous system infections associated with HIV infection has declined with the advent of HAART. However, as the life expectancy of HIV-infected individuals increases, the prevalence of peripheral neuropathies in individuals with HIV likely is increasing (Sacktor, 2002) . This problem is exacerbated by the neuropathy that results from HAART in addition to HIV infection-related neuropathy and neuropathy resulting from opportunistic infections (Hurst, 1999; Moyle and Sadler, 1998; Patel et al., 1989) . The HAART-related neuropathies generally result from administration of antiretrovirals such as zalcitabine, didanosine, or stavudine (Simpson and Tagliati, 1995) . These sensory neuropathies, usually doserelated and primarily because of axonal toxicity, typically present as aching in the extremities; the most common is a distal sensory polyneuropathy with patients complaining of painful, burning dysesthesia. Because this neuropathy can result from HAART treatment as well as HIV infection, it does not improve dramatically with HAART-related reductions in HIV viral load (Simpson and Tagliati, 1995) . Several studies have demonstrated the efficacy of acupuncture for treating chronic pain (Birch et al., 1996; Richardson and Vincent, 1986) . The meta-analysis by Patel et al. (1989) reported a rate of effect for acupuncture on pain syndromes as 70% for real acupuncture, 50% for sham acupuncture, and 30% for control groups. Another meta-analysis (Ter Riet et al., 1990) identified 51 reports of acupuncture for chronic pain that included control group comparisons. While the studies included in the analysis varied considerably in terms of treatment regimen and type of control group, the overall results indicate that acupuncture produces some degree of pain relief. However, it is not clear whether the effect of acupuncture is mediated by physiologic or psychologic mechanisms, or a combination of the two.
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Only a few studies have examined the effect of acupuncture on pain associated with HIV infection. A relatively large clinical trial (Shlay et al., 1998) examined the effects of a standardized regimen of acupuncture on pain related to peripheral neuropathy in HIV-infected subjects compared to a sham control group. The results indicated a small decline in pain scores at 6 and 14 weeks for both groups, with no significant difference between real and sham acupuncture. The results from the present study are markedly different from Shlay et al.'s (1998) findings in that we observed significant reductions in pain levels after 5 weeks of acupuncture. The greater decrease for pain scores in the present study could be due to the specificity of the acupuncture treatment for particular symptoms reported by the participants. The lack of significant treatment effect in Shlay and colleagues' study could be the result of the standardized acupuncture regimen "missing" the active or pertinent acupoints such that the study actually was comparing two sham treatments. This issue might be addressed by a future study utilizing both specific and standardized acupuncture procedures with either local anesthesia on the acupuncture sites, or naloxone administration to block the acupuncture-related effect of endogenous opiate release.
Peripheral sensory neuropathies associated with HIV disease may either be painful or painless (Bouhassira et al., 1999) . Typical symptoms of painless neuropathy associated with HIV infection include "pins-and-needles" sensations or numbness in the limbs. Often, the sensations are in the upper or lower extremities, but not both. In the present study, the SPNS was used to examine the pins-and-needle sensations and numbness independently of pain/aching/burning. Our results indicated significant reductions in these non-pain variables of approximately 50% during the acupuncture treatments. Bouhassira et al. (1999) demonstrated that the differential etiologies for painful and nonpainful neuropathies are poorly understood, there are clear delineations between the two groups of symptoms. In the present study, there was a high correlation between changes total pain scores and total peripheral neuropathy scores. This correlation is, in part, because all but two subjects reported a reduction in total pain during the acupuncture treatment. These two subjects were two of the five subjects who reported no change or increased total subjective peripheral neuropathy scores.
In summary, the present study determined the change in HIV-associated pain and peripheral neuropathy during 5 weeks of acupuncture treatment targeted at the participants' individual symptoms. Results indicate that during the acupuncture treatment period, present pain, most and least pain in the past 24 hours, and total summary pain was reduced significantly. Furthermore, the data show that sensations other than those associated with pain such as pins and needles and numbness in the upper and lower limbs were also reduced. The total subjective peripheral neuropathy summary score was reduced by approximately 50%. The results of this study indicate that peripheral neuropathy and pain in HIV-infected individuals may be treated successfully through acupuncture directed at the individual's specific symptoms. Future research should include a randomized controlled trial of acupuncture for peripheral neuropathy directed at the subjects' individual symptomatology.
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